The discovery of polypyrazolylborate ligands allowed the development of various chemical fields and these ligands are an alternative to cyclopentadienyl, because both ligands have the same charge and donate the same number of electrons, as well as adopting the same facial geometry. Easy control of the bulkiness of polypyrazolylborate ligands is possible by modification of the substituents in the 3-and 5-positions of the pyrazolyl rings. The title complex, bis[tetrakis(3-methyl-1H-pyrazol-1-yl)borato]samarium(II), [Sm(C 16 H 20 BN 8 ) 2 ], was synthesized from the reaction of SmI 2 with potassium tetrakis(3-methyl-1Hpyrazol-1-yl)borate, denoted K[B(3-Mepz) 4 ], in tetrahydrofuran. The X-ray structure analysis revealed an unusual side-on coordination mode of a 3-methylpyrazolyl group through an N N group in the B(3-Mepz) 4 ligand. The distortion is defined by the B-N-N-Sm torsion angle [85.5 (4) ]. This is in contrast to the structure of the similar divalent samarium complex [Sm(Tp Me 2 ) 2 ] [Tp Me 2 is tris(3,5-dimethylpyrazol-1-yl)borate], which displays normal 3 -bonding modes of the Tp Me 2 ligands.
Introduction
Thanks to Trofimenko's discovery of polypyrazolylborate (Trofimenko, 1966) , marvelous chemical fields have been opened up. Many interesting results have been reported and developments still continue (Trofimenko, 1999; Pettinari, 2008) . The polypyrazolylborate ligands have been an alternative for cyclopentadienyl derivatives which are one of the most useful types of ligands, because both ligands have the same charge and donate the same number of electrons, as well as adopting the same facial geometry. The cone angle of polypyrazolylborate ligands is usually wider than that of the corresponding cyclopentadienyl derivatives; thus, in the lanthanide and actinide complexes, which have a larger metal ionic radius, the polypyrazolylborate ligands have often been used (Marques et al., 2002; Santos & Marques, 1995) . Easy control of the bulkiness by modification of the substituents on the 3-and 5-positions of the pyrazolyl rings is also an attractive feature of these ligands. We are interested in samarium complexes having polypyrazolylborate ligands (Onishi et al., 1998 (Onishi et al., , 2004 . In connection with interesting reduction reactions of divalent lanthanides complexes, five divalent hydridotris(pyrazolyl)borate complexes of samarium have been structurally characterized, namely [Sm(Tp tBu;MetBu,Me ) 2 ] [Tp tBu,Me is tris(3-tert-butyl-5-methylpyrazol-1-yl)borate] (Zhang et al., 1995) , [Sm(Tp Me 2 ) 2 ] [Tp Me 2 is tris(3,5-dimethylpyrazol-1-yl)-borate], [Sm(Tp Me 2 ;4-Et ) 2 ] [Tp Me 2 ;4-Et is tris(4-ethyl-3,5-dimethylpyrazol-1-yl)borate] and [Sm(Tp Ph ) 2 ] [Tp Ph is tris(3phenylpyrazol-1-yl)borate] (Hillier et al., 2001) , and [Sm-(Tp iPr 2 ) 2 ] [Tp iPr 2 is tris(3,5-diisopropylpyrazol-1-yl)borate] (Momin et al., 2014; Kuhling et al., 2015) (Fig. 1) . The coordination of the substituted Tp ligands in these complexes is in the normal 3 -bonding mode, except for [Sm(Tp tBu,Me ) 2 ], which has an agostic B-HÁ Á ÁSm interaction as a result of the steric demand of the tert-butyl groups. Also, X-ray diffraction analysis has revealed that the structure of [Sm(Tp iPr 2 ) 2 ] has a 'bent sandwich-like' geometry. The lack of the tetrakis-(pyrazolyl)borate congeners motivated us to prepare them. Although the divalent tetrakis(pyrazolyl)borate [B(pz) 4 ] complex [Sm{B(pz) 4 } 2 (thf) 2 ] (thf is tetrahydrofuran) has been prepared, the solid-state structure has not been reported (Domingos et al., 1995) . In this paper, we report the synthesis of [Sm{B(3-Mepz) 4 } 2 ], (1), which was determined by X-ray diffraction. Interestingly, an unusual side-on interaction through the N N group in one of the 3-methylpyrazolyl groups was found. To the best of our knowledge, six similar side-on coordination modes of pyrazolylborate, not including coordination to alkali metal ions, have been observed, i.e. in [Tl{B(3-Pypz) 4 }] [3-Pypz is 3-(pyridin-3-yl)-1H-pyrazol-1-yl; Adams et al., 2005] , [Gd(Cp)(Tp Me 2 )(amidinato)] (Cp is cyclopentadienyl; Zhang et al., 2014) , [UI(Tp Me 2 ) 2 ] (Sun et al., 1994) , [Yb(C 5 
Experimental

General
The title divalent samarium complex is extremely air sensitive and, therefore, the preparation and subsequent manipulation were carried out in a glove-box under an argon atmosphere. Anhydrous tetrahydrofuran (THF) and ether were commercially available and used without further purification. A THF solution of SmI 2 (0.1 M) was purchased from Aldrich and used as received.
Synthesis and crystallization
Potassium tetrakis(3-methylpyrazolyl)borate (K[B(3-Mepz) 4 ]) was prepared according to a literature method with a slight modification (Niedenzu et al., 1985) . A mixture of potassium Schematic illustration of the divalent hydridotris(pyrazolyl)borate samarium complexes.
Figure 2
Schematic illustration of the side-on coordination mode of pyrazolylborate. tetrahydroborate (KBH 4 ) and 3-methylpyrazole (3-MepzH) in a 1:5 molar ratio was heated to maintain gentle reflux of the excess 3-MepzH until evolution of H 2 was complete (for 10 h). After cooling to room temperature, the solid was crushed under benzene, filtered and washed with a small amount of benzene. The solid was extracted with methanol and dried. After washing with dichloromethane, the resulting solid was dried under vacuum at 373 K to remove unreacted 3-MepzH.
To a THF solution of SmI 2 (3.0 ml, 0.3 mmol) was added a THF (10 ml) suspension of K[B(3-Mepz) 4 ] (227 mg, 0.61 mmol). The mixture immediately turned from a dark-blue to a dark-green suspension. After stirring for 2 h, the mixture was filtered and the resulting white solid was washed with a small amount of THF. The dark-green filtrate and washings were dried to give [Sm{B(3-Mepz) 4 } 2 ], (1), quantitatively. X-ray-quality single crystals were obtained from THF/diethyl ether.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . Seven preliminary data frames were measured at 0.5 increments of ! in order to assess the crystal quality and preliminary unit-cell parameters. The intensity images were obtained with ! scans of 0.5 interval per frame for a duration of 35 s. The frame data were integrated using the d*TREK program package (Rigaku, 2014) . H atoms were placed in calculated positions (0.96 and 0.93 Å ), treated as riding and constrained with U iso (H) = 1.2U eq (parent). The high value of the maximum residual electron density may be accounted for by the heavy Sm atom or the data collection at room temperature.
Results and discussion
The title complex was prepared by the reaction of SmI 2 with potassium tetrakis(3-methylpyrazolyl)borate (K[B(3-Mepz) 4 ]). Addition of a THF suspension of two equivalents of K[B(3-Mepz) 4 ] to a THF solution of SmI 2 resulted in an immediate colour change from dark blue to dark green and the precipitation of KI. After work-up, [Sm{B(3-Mepz) 4 } 2 ], (1), was obtained quantitatively. Use of Na[B(3-Mepz) 4 ] instead of K[B(3-Mepz) 4 ] failed to produce complex (1).
Complex (1) crystallized from a THF/ether mixture in the space group P2 1 /c. There are no crystallization solvents in the lattice. The molecular structure of (1) is shown in Fig. 3 , and selected bond lengths and angles are listed in 
3.07, À1.41
Computer programs: d*TREK (Rigaku, 2014) , SIR2004 (Burla et al., 2005) , SHELXL2014 (Sheldrick, 2015) and CrystalStructure (Rigaku, 2016) .
Figure 3
The (5) ] have been reported. In contrast to this side-on interaction, the pyrazolyl groups of [Sm(Tp Me 2 ) 2 ] display the normal 3bonding mode. This may be accounted for by the electronwithdrawing character of the uncoordinated 3-methylpyrazolyl group (Onishi et al., 2001) .
In summary, we succeeded in the preparation and structural characterization of a divalent samarium complex having two tetrakis(3-methylpyrazolyl)borate ligands. From the X-ray structure analysis, an unusual side-on interaction of the pyrazolylborate was revealed. This is the first structurally characterized example in divalent samarium complexes. Table 2 Selected geometric parameters (Å , ). B-N-N-Sm torsion angles ( ) of the side-on coordination mode of pyrazolylborate.
3-Mepz is 3-methyl-1H-pyrazol-1-yl, 3-Pypz is 3-(pyridin-3-yl)-1H-pyrazol-1yl, Tp Me 2 is tris(3,5-dimethylpyrazol-1-yl)borate, Tp tBu,Me is tris(3-tert-butyl-5methylpyrazol-1-yl)borate and Cp is cyclopentadienyl (see Fig. 2 ). Data collection: D*TREK (Rigaku, 2014) ; cell refinement: D*TREK (Rigaku, 2014) ; data reduction: D*TREK (Rigaku, 2014) ; program(s) used to solve structure: SIR2004 (Burla et al., 2005) ; program(s) used to refine structure:
Complex
SHELXL2014 (Sheldrick, 2015) ; molecular graphics: CrystalStructure (Rigaku, 2016) ; software used to prepare material for publication: CrystalStructure (Rigaku, 2016) .
Bis[tetrakis(3-methyl-1H-pyrazol-1-yl)borato]samarium(II)
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement was performed using all reflections. The weighted R-factor (wR) and goodness of fit (S) are based on F 2 . R-factor (gt) are based on F. The threshold expression of F 2 > 2.0 sigma(F 2 ) is used only for calculating Rfactor (gt).
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Sm1 0.74099 (2) −0.00402 (2) 0.26183 (2) 0.03783 (12) (6) C13-H13B 0.9600 N2-B1 1.563 (7) C13-H13C 0.9600 N4-B1 1.547 (7) C14-C15 1.376 (10) N6-B1 1.531 (7) C15-C16 1.370 (9) N8-B1 1.525 (7) C15-H15 0.9300 N10-B2 1.557 (7) C16-H16 0.9300 N12-B2 1.559 (7) C17-C18 1.495 (9) N14-B2 1.544 (7) C17-H17A 0.9600 N16-B2 1.533 (6) C17-H17B 0.9600 Sm1-B1 3.463 (6) C17-H17C 0.9600 Sm1-B2 3.695 (6) C18-C19 1.386 (8) N1-C2 1.332 (7) C19-C20 1.365 (8) N2-C4 1.341 (7) C19-H19 0.9300 N3-C6 1.342 (7) C20-H20 0.9300 N4-C8 1.352 (6) C21-C22 1.489 (7) N5-C10 1.291 (6) C21-H21A 0.9600 N6-C12 1.339 (7) C21-H21B 0.9600 supporting information sup-6
Acta Cryst. (2016). C72, 838-841 N7-C14 1.328 (7) C21-H21C 0.9600 N8-C16 1.338 (7) C22-C23 1.391 (8) N9-C18 1.324 (7) C23-C24 1.378 (8) N10-C20 1.349 (6) C23-H23 0.9300 N11-C22 1.338 (6) C24-H24 0.9300 N12-C24 1.348 (7) C25-C26 1.484 (8) N13-C26 1.343 (7) C25-H25A 0.9600 N14-C28 1.350 (6) C25-H25B 0.9600 N15-C30 1.331 (7) C25-H25C 0.9600 N16-C32 1.353 (7) C26-C27 1.386 (8) C1-C2 1.484 (9) C27-C28 1.359 (7) 
